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Jim Grylls is a writer, mountaineer, and military man. He learned to free 
climb and sail from his father at the early age of 7. He also earned the rank 
of second dan black belt in Karate when he was a teenager. But mostly, as 
he likes to point out, he is a prepper who spends his life learning how to 


survive an eventual end of the world. 


He trains themselves and other families to be prepared for every scenario, 
teaching food supplies storing and how to build shelters and customized 


evacuation plans. 


Grylls also teaches people (even kids) how to deal with pandemics and 


natural disaster complications, which are insights. 


He traveled 6 continents, challenging himself to survive various dangerous 
situations, especially in contact with wild nature, training strength and 


endurance and the mind. 


“Tt is never too early to prepare for the end of the world”, he usually says 
to his students. 


INTRODUCTION 
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The world is suffering a crisis, and it has been growing worse over the last 
century. The industrial revolution started a crushing grind on the Earth’s 
atmosphere, and greenhouse gasses have been destroying safe gasses in the 
air. The world has suffered many setbacks, such as disappearing ozone, that 


has made living on Earth more difficult than ever. 


People are highly dependent on fossil fuels, and with the emergence of new 
technologies, this need is greater than ever. To make matters worse, not 
only are fossil fuels destroying the Earth, but they are also running low. 
Third world countries are now gaining dependence on fossil fuels along 
with the rest of the world. With the advent of water purifiers and machines 
for mass distribution of products, each worthwhile endeavor is based on a 


dependence on fossil fuels. 


With initiatives to kick start a better planet, the idea of green energy is a 
common goal for the entire world. Not only will it help return health to our 
planet, but green energy also presents a possibility for renewable energy. In 
case you actually have been living under a rock, green energy involves the 
production of energy without pollutants. Types of renewable energy include 


wind, geothermal, and hydroelectricity, to name a few. 


However, each has its obstacles. Wind energy is derived through windmills 
that are only useful in windy locations. If there is actually no wind, there is 
no energy produced. Geothermal energy uses the heat of the Earth to create 
electricity, but it is often expensive and requires a deep hole in the Earth 
from which to draw. Hydroelectricity is commonly used with large rivers, 
but these are often scarce in desert areas. Not all of these are readily 
available around the world. However, there is another option that is 


available and its use is rapidly increasing. 


Solar has become one of the most commonly accepted ways to produce 
energy with a minimal carbon footprint. Instead of sending thousands of 
pounds of greenhouse gasses into the sky, solar technologies use one of our 
most renewable resources to date: the sun. Solar energy is nothing new, but 


the ways to harness it have developed significantly over the years. 


So, what can you do about it? Well, with the rise of affordable materials, 
you can change your own house, RV, van, car, or boat into solar-generating 
machines for a fraction of the cost it was ten years ago. They are also more 
modifications available on the market, which means that professionals will 
offer competitive prices to install solar panels for you. However, if you are 


crafty and adventurous, you can put everything up yourself. 


It is common to feel that you do not have the skills necessary to complete 
the work, but that could not be further from the truth. In fact, this book was 
created to guide you through to make your own installations. Not only does 
this book guide you through for the creation of your own solar panel setup, 
but it also includes average prices and diagrams to walk you through the 


wiring and instructions. 


In this book, you will actually read about how to build portable solar 
powering stations on dollies, cars, vans, RVs, and boats. Essentially, you 
should be able to power electronics and charge batteries on land and sea. In 
theory, you can add extra electricity to any project near or far; it is up to you 


to test those boundaries. 


Chapter 1. OFF-GRID SOLAR PANELS 


Solar cells being the source of energy for any photovoltaic (PV) system, are 
an excellent investment. These devices are built of silicon, which is the 
most plentiful and economically appealing semi-conductive material for use 
in the production of solar panels because of its abundance and affordability. 
In the same way, as each other element in the periodic table is made of 
electrons, neutrons, and protons, silicon is formed of the same elements. 
The photoelectric effect is a physics phenomenon that was established by 
Albert Einstein and is responsible for the mechanism that causes solar cells 
to create electrical energy. It is simple and straightforward to explain that 
the physics underlying it involves the transition of energy from light into 
electricity. Solar radiation encompasses a broad variety of wavelengths. 
Solar radiation may be separated into two principal components on the basis 
of this spectrum: ultraviolet and visible light (more commonly known as 
heat and light.) 


The visible light zone contains the wavelength range of solar energy that 
solar panels may employ to generate power. Sunlight particles, known as 
photons, have inherent kinetic energy that drifts them towards the Earth. 
Whenever these particles originating from the Sun's surface reach the 
silicon interface of the solar cell, they transmit their kinetic energy to the 
silicon atom's electrons. This energy transfer causes the silicon to act as a 
conductive material, allowing a modest electric current to flow. Without 
delving into more science, the output of the solar cells may be combined 
using series/parallel connections to form a structure known as а 
photovoltaic module. This enables us to enhance the electric current and 
voltage values, as well as the power outputs that are feasible for usage in 


typical market applications. The above idea applies to all solar panels. 


There are several distinctions to be actually made between PV modules. As 
a consequence, we can categorize solar panels depending on their working 
technology. These types are rigid (monocrystalline), semi-flexible 


(polycrystalline), and flexible (amorphous) solar panels. 
Panels come in a range of forms and sizes. 


All of the information presented so far applies to all solar panels. There are 
certain differences amongst PV modules that are worth mentioning. With 
conversion efficiencies ranging from 19 to 22%, these modules provide the 
greatest light-to-electric energy conversion efficiency on the market (for 
recent top brands). As a consequence, they are being investigated for use in 
a range of PV applications, notably those with limited space for solar cell 
installation. They are more expensive because of their improved 
performance. These PV modules are also in great demand in the market for 
recreational vehicles (RVs), cabins, and boats because they use the available 


space to generate the maximum electrical energy. They are also often found 


in a range of home-related applications due to their appealing black or dark 
blue tint. The manufacturing method of monocrystalline solar cells 


produces a rounded shape edge on the cell's outside edge. 


Chapter 2. DESIGNING METHODS 


The design of a solar panel system generates many questions that must be 
considered before diving into the implementation. For example, it will be 
necessary if your solar electric or photovoltaic van is the right size or the 
costs of installation and maintenance. Also, all these important points have 
to be treated with meticulousness to optimize energy efficiency. 
Consequently, in addition to contributing to the maintenance of the good 
health of our planet, the type of installation indicates a certain monetary 


interest. 


THE Lazy METHOD 


The lazy method of selecting a solar power design involves putting certain 
features into consideration. Some of these features include budget, weight, 


durability e.t.c. 


THE MINIMALIST 


The minimalist design is a good option if you wish to install the system off- 
road (car or minivan) with a limited roofing space. It also offers an 
aerodynamic and lightweight setup. However, you may not be able to run 


large appliances like microwaves and large motors. 


THE CLAssic 400-WATT 


The power or wattage is one very important feature to consider when 
choosing a solar power design. Тһе classic 400-watt solar power system 
offers 400 watts panels which are the average wattage you can get from 
solar panels today. Despite the solar projects that you may be considering, a 


400-watt solar system is a great option. 


THE OFF-GRID KING 


The off-grid system term refers to the system not relating to the grid facility. 
The off-grid system is also called a standalone system or mini-grid which 
can generate the power and run the appliances by itself. Off-grid systems 


are suitable for the electrification of small communities. 


THE ULTRA-LIGHTWEIGHT 


Do not ignore these criteria when choosing a design for your mobile solar 
power system. Indeed, for a good quality material, which will assure you a 
supply of energy at all times and in all hours, you must opt for a powerful 
material. But this material still has to be light enough since the system is 
expected to be mobile. For a nice rendering, you can choose the solar panel 


kit according to the design of your motorhome. 


THE Low BUDGET 


When selecting a design for your mobile power system, you may need to 
pay attention to the cost as well. It is essential to find a low budget design 


that will suit your power needs while still offering other required features. 


Chapter 3. INSTALLING SOLAR PANELS 


To install solar panels, you must necessarily be comfortable with working 
with heights, roofing, and waterproofing to avoid water leaks. This is done 
by installing hooks, rails, or battens. Depending on the solar panels and 
their method of attachment, you may need to install an under-roof screen or 
a waterproofing system. A good physical aptitude is also necessary to 
intervene on a roof and handle the voltaic panels. 


Basic steps 
е Deteriorate at the location of the solar panel 
e Install the covers (lower and side) 
e Install under-roof screen or waterproofing system 
e Lay the rails and panels 


e Connect the inverter to the grid 


Tools required 
e Screwdriver and/or drill driver with sockets and / orbits 
e Circular saw 
e Power extension cord 
e Meter rule 
е Scaffolding or ladder 
е Roofer's ladder (depending on coverage) 
е Key flat or bushings 
e Screws 
е Fishplate and other hardware for installing the rails 
е Aberration or zinc 
e Lead strip 
е Battens 
е Extruder gun with silicone glue 


e Electric wire with IRL tubes and / or bridges if necessary 


(depending on configuration) 
е Protective gloves 
e Anti-fall system 
e Protective glasses 


е Safety shoes 


DETERIORATE AT THE LOCATION OF THE SOLAR PANEL 


There are two distinct cases. If the roof is covered with mechanical tiles or 
slate, you will have to carry out a partial removal. You must start by 
delimiting the precise location where you want to install the solar panels. It 
is also necessary to remove the tiles on a surface slightly larger than the 
surface of the panels to be laid. Once this is done, a hole appears in your 
roof: the photovoltaic panels will be housed thereafter meticulous 


preparation. 


If you are decupling near the ridge, be careful not to break the ridge tiles or 
the half-posts. If your roof is not planked (truss structure), do not walk in 
the middle of the battens or on the under-roof screen as there is a risk of 
falling. 


INSTALL THE LOWER AND SIDE COVERINGS 


The arguments are connecting parts between the roofing materials of your 
roof and the various elements which protrude from the roof (the solar 
panels and their fixings). There adaptations specific to each model of 
mechanical tiles, both for the shape and the color. For slates, it is a slate- 


colored sheet or an old-fashioned piece of zinc. 


The installation consists of a screwed fixing placed on the existing battens 
or added battens. The use of a screwdriver and a meter rule is necessary to 
report the exact measurements. The hooks are also fixed with screws. 


INSTALL THE UNDER-ROOF SCREEN OR A WATERPROOFING SYSTEM 


Installation of the roofing screen 


When installing a roof, an under-roof screen must be installed. The latter is 
a technical plastic film which has the function of creating a barrier 
impermeable to water but not to air. It is recommended when installing this 
under-roof screen to provide an air space between this screen and the 
insulating complex. If this is impossible and it rests on the insulation, then 
opt for a screen with high permeability to water vapor or HPV. This allows 
the passage of vapor and reduces the risk of condensation in the insulating 
complex. If condensation occurs in the insulation, it becomes less effective, 
and may even rot. The strips must be actually covered with the adhesives 


recommended by the manufacturer and according to its recommendations. 
Installation of the sealing system 


Depending on the installation, the solar panels can rest on a flexible plastic 
waterproofing system. This is to be installed on the roof (a rigid foundation 
made of battens is then necessary). These sealing systems are then screwed 


onto the battens at the location of the panels. 


LAY THE RAILS AND PANELS 


The rails must be fixed securely to the rafters using hooks (use the 
screwdriver and suitable screws for this). The solar panels are heavy and 
offer a great catch in the wind. Complex shapes with possibly certain 
adjustments adapt their shape to certain tiles allows fixing through the 
cover. Full derailing is no longer necessary since the structure of the rails is 


above the cover. 


If the rails are not long enough or need to be crossed, there are fishplates as 


well as many other connecting pieces. Note that some solar panels can 


actually rotate a quarter of a turn with their long side being found vertically. 


It may then also be necessary to lay the rails vertically. 


The panels are then fixed to the rails using hooks or bolts. Once all the 
panels are in specified place, you can fix the upper cover and then install 
the missing tiles or slates. When installing solar panels on a waterproofing 


system, the support rails can be directly installed on it. 


CONNECT THE PANELS TO THE INVERTER 


The inverter is actually an electronic device that transforms the unstable 
direct current. This inverter is itself connected on one hand to the panels, 
and on the other hand to the non-consumption meter. This meter is found at 
the head of all the individual electricity production installations connected 
to the network. It is imperative to know how to read an electrical diagram to 


carry out this step properly. 


Some panels must be connected in series, while others must be connected in 


parallel. 


If each panel produces a voltage of 12 V, the two panels in series produce a 
voltage of 24 V. If you connect the terminals of the same polarity, the panels 
are connected in parallel. This assembly produces a voltage of 12 V, but the 
intensity produced is the sum of the intensity produced by each panel. 
However, if you connect two groups of panels in series or parallel, the 
tensions of each group must be equal to preserve the panels and maximize 


their production. 


Chapter 4. MAINTENANCE OF SOLAR PANELS 


Everything needs maintained. Cars need oil changes, grass needs to be cut, 
dogs need to be walked, and solar panels need to have regular maintenance. 


REGULARLY INSPECT YOUR PANELS 


Solar panels are out in the open, and exposed to the elements. Having that 
said, there are many things that could adversely affect them from the 
environment. Even something as actually simple (and gross) as a bird 
defecating on top of the unit could wreak havoc. In order to counteract such 
contingencies, you will need to regularly inspect your panels. Hail storms 
and wind and rain damage are one of the most common problems that most 
outdoor solar panel systems face, so if the weather has been especially bad 


in your area, you might want to climb up on a ladder and take a look. 


KEEP YOUR SOLAR PANELS CLEAN 


Sometimes solar panels become completely covered in dust and pollen from 
the environment. If this happens it can actually have a significant impact 
upon the productivity of your mobile solar power unit. You may need to 
regularly clean your solar panels themselves. Clean them with just plain 
water, don’t try to use any special solvents. To make things even easier, 
some are able to even use their garden hose to spray the surface of their 


solar panels clean. 


KEEP TRACK OF SUN AND SHADE 


In order to keep your solar panels at their most effective, you are going to 
have to be able to track just how much sun and shade are prevalent at any 
given time. This means that you need to have your solar powers placed in 
the best possible position. This is no doubt of prime focus when a solar 


power system is first installed. 


Nearby buildings or other structures may be erected that create shade and 
block out the sunlight that reaches your unit. Vegetation may also grow up 
around the solar panel over the years, that creates shade and limits 
productivity as well. These things were not in place during your first install, 
but over time such new factors may come into play, so make sure you keep 


track of overall sun and shade. 


MONITOR OVERALL USAGE 


Although it is tempting to believe that our usage levels of electricity can be 
kept under wraps without much oversight, this is usually not the case. You 
need to be able to monitor your overall input and output on a regular basis. 
For these companies to purchase your solar power you need to have an 


accurate usage history to give to them. 


Fortunately for us, most inverters—a device that is just about mandatory 
anyway—have built in meters that allow you to directly gauge your overall 
daily power output. In many instances you can even download associated 
apps direct to your smart phone so that the inverter can send them to your 
mobile device no matter where you are. Be sure to use these new 


innovations to monitor your overall usage of power. 


Chapter 5. 12 VOLT POWER 


This is one of the best mobile solar power projects you could take part in, 
and one of the most effective. For this project you will need: 


12 volts to 220-volt inverter 
20W Solar Panel 

USB Hub 

Super Glue 

DC to DC USB Booster Circuit 
LED leads 

Breadboard 


N914 diode 


Mini slide switch pin 


To get started get out your solar panel and solder a pair of solid core wire 
ends to the negative and positive leads of the solar panel. Now place your 
solar panel and LED leads into the holes inside your breadboard. As soon as 
you see the LED lighting come to life you will know that your solar panel is 


indeed functioning as it is supposed to. 


Next you are going to install your DC to DC USB Booster Circuit. Put your 
DC to DC USB Booster Circuit leads right into the holes of your 
breadboard, making sure that they are placed within the same row of the 
breadboard. 


Next, you need to install a mini slide switch so that you can always know 
when your charger is active or not. This is perhaps the most difficult step. 
But once you locate where your mini slide switch pin needs to go on your 
breadboard, go ahead and put it in place. Once this is in specified place, you 
can then move on to install your N914 diode. This diode will be responsible 
for controlling the signal in which your current of solar powered electricity 


will travel to your connected device. 


This diode will make sure that the just the right amount of power is released 
in order to prevent short circuiting your equipment. Put this diode in the 
same column of your bread board as the DC to DC USB Booster Circuit. 
Finally, you are going to want to round this little tutorial off by putting your 
solar panel into your breadboard. Just be sure that your circuits line up and 
match with what you need on your breadboard and everything should work 


without a hitch. 


Chapter 6. PROS AND CONS OF SOLAR PANEL 
SYSTEMS 


THE BENEFITS 
Here are some benefits of using solar systems: 


е Least negative impact on the surroundings — if you compare this to 
other sources of energy, it is not a pollutant such that damages the 


water or the air in our environment. 


е During peak hours, you can generate more electricity. These hours 
are from 11:00 am to 16:00 pm. Solar panels produce the maximum 
output during these periods. Electrical energy is more valuable now, 
as it is being used by several persons. 


e Solar systems reduce your electricity bills. This means, you need 
less current from the public grid, since you can generate your own 


power. 


е Maintaining the system requires a little amount of moisture or water 


if compared to nuclear power plants that need more energy. 


e Solar system is another source of jobs for technicians. It also boosts 
the economy due to increased power generation for households and 


commercial purposes. 


e You can earn some income by selling excess electricity from your 


solar array into the utility grid. 


е Maintains the power of the public grid. This is because there may 
be blackouts if there are many power plants supplying current to the 
grid scattered all over the area. There could be human damages or 


natural disasters including faults from too much load. 


e It does not produce any noise unlike generators that pollute the 


environment with much noise. 


e During transmission of power, much energy is lost up to five 


percent. This loss may affect the output and capacity. 
e Solar energy could be harnessed everywhere even in remote 
regions, wherever there is sunlight. 
THE DRAWBACKS 


Despite the numerous benefits of using solar systems, there are several 


drawbacks or disadvantages for using the solar systems. These include: 


Mounting solar panels demands a lot of space. This depends on 
your solar array and the amount of power you want to consume in 
your apartment. The more electrical energy you need for your 
appliances, the more panels you should install. Then, if you acquire 
more panels, you should ensure that you have enough space to 


accommodate them all. 


The release of greenhouse gasses, which are sources of pollution in 
the environment. This occurs during installation and even 
transportation of photovoltaic systems. Other poisonous substances 
applied in manufacturing solar systems can be harmful to the 
surroundings. But the pollution from solar-based energy sources 


can never be equated with other sources of pollution. 


Solar energy depends on the weather conditions — despite the fact 
that you can harness energy from the sun during cloudy days, the 
performance and power output usually drops on such days. The 


peak performance is always on sunny days. 


Solar energy cannot be accessed in the night hours, except you have 


power already stored in the batteries to be utilized during the night. 


A fairly high cost of acquiring the system - this cost covers 


installation charges, batteries, PV panels, and cables. 


Solar energy is stored in the batteries, which are expensive. 


CONCLUSION 


As the world continues to actually look for alternative energies to aid in the 
healing of the world’s atmosphere, renewable energy sources are in high 
demand. Each nation is implementing different strategies to combat the rise 
in temperatures over the years. With the growing disparity of the energy 


crisis, finding alternatives to fossil fuels is more important now than ever. 


Solar energy is not only renewable, but is also readily available. The sun is 
not scheduled for extinction for another 14 billion years, so we can count on 
solar energy every day until then. Solar energy is also good for the 
environment. Solar panels last anywhere from 15 - 25 years, and many 
exceed that time frame. With technology evolving and solar power 
materials getting cheaper all the time, it is only a matter of time before the 
world develops solar technology for almost every application. 


Solar panels work by using photons to create electron movement, which 
generates energy. The energy is translated into direct current and requires an 
inverter to change it into alternating current, the energy most commonly 
used in major appliances and equipment. When adding solar panels to any 
flat surface, always use proper racking. If not properly attached, the solar 
panel could be easily damaged in severe weather. Тһе charge controller 
regulates the energy flowing from the solar panels into batteries. Without a 
charge controller, the energy fed into the batteries may cause an overload, 


rendering them useless. 


If you live in a place with constant sunlight, you may be able to power your 
entire home or mobile equipment by using very few panels, which, in turn, 
lowers your energy bill. Since solar energy is becoming more advanced, it 


also powers heating and lighting, and charges wearable electronics. 


However, as with every up, there is a down. Solar panels are often 
expensive to install initially. Though they require very little maintenance, 
you may feel a sting in your checkbook after the initial installation. Solar 
panels are also extremely weather - dependent. Photons may still come 
through clouds on dismal days, but they do not have nearly the same 
efficiency. Therefore, if you live in a mostly - rainy area, solar panels may 
not be the correct choice for you. Batteries are not the cheapest option, and 
they can set you back quite a bit if you have to replace them often. Solar 
panels have also led to wildfires by literally setting wildlife on fire, though 
this is not as common with smaller installations. Finally, solar panels are 
difficult to break down. They contain the mineral cadmium, which is toxic 
and can bleed into the environment when rain falls on broken panels. Until 
there is a safer way to dispose of solar panels, they remain environmentally 


damaging if not disposed of properly. 


When building a mobile solar power station, use a stand to hold the solar 
panels and batteries. These are some of the easiest setups to build, and they 
can power electronics at any location. Attaching solar panels to cars and 
RVs is also popular and is becoming easier all the time. Since many people 
are on the road for hundreds of hours every year, solar panels have a 
tendency to require more attention and maintenance. Finally, installing solar 
panels on a boat requires serious thought. Though it is as easy to install the 
panels on a boat as any other setup, they require more attention to detail. 
You must keep all equipment, except the solar panels, below deck to ensure 
that they are stowed away from water and salt, which may cause them to 


erode. 


When setting up your own system, use your imagination. The designs 
expressed in this book give suggestions and advice, but it is up to you how 
they are built. Remember to shop around when dealing with any materials. 
You may not realize the treasures you can find on the solar panel market if 


you don’t look around. 


CAN I ASK YOU A FAVOR? 


E 


Thank you for reading this book, we hope you enjoyed it, and most of all we hope you found it 
useful!! Please leave an honest review to support Jim’s work and future books he is going to publish. 
And remember... if you have any questions, suggestions, or insights, you can write to Jim who will 
respond to you personally. 


Here is Jim’s email: prepperbooks@jimgrylls.com 


We thank you again and hope to have you always with us on this journey for survival. Best wishes! 


ооо Ө... don't forget to follow Jim on social media: 


@Jimsurvival @Jimsurvival Jimsurvival @Jimsurvival 


